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R&T Code 413g003

Catalytic Reduction of Carbon Dioxide by Metal Centers

Final Report

by

Lauri Vaska

Department of Chemistry, Clarkson University

Potsdam, New York 13676

Sutry

The results of the work carried out under this ONR contract include

the following significant discoveries. (1) We have demonstrated the first

homogeneous catalytic hydrogenation/reduction of carbon dioxide to the

methyl group (-CH 3 , C2) in the presence of several transition metal

complexes (in previous work, the reduction has terminated at the C2
+

level). 12),Another catalytic system has been found to reduce C02 to

elemental carbon via formamide intermediation. *3' A platinum cluster

complex has been discovered which catalyzes the C02 reduction reversibly

under ambient conditions, both unusual in homogeneous catalysis by metal

complexes. The same Pt compound is the most active homogeneous catalyst

for C02 hydrogenation reported to date. 7N) Other significant

developments include (a) the preparation of metallic catalysts (Cr, Mo, W,

Re) and their use in CO2 reduction, and (b) the discovery of reversible

CO2 activation by metal complexes monitored by FT-IR techniques in situ.

All these advances have substantially contributed to our understanding of

the factors which determine the catalytic reduction of carbon dioxide.
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